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REMARKS 

The present application relates to inbred maize plant and seed PH581 . Claims 1-30 are 
pending in the present application. Claims 19-22 have been amended and claim 30 has been 
canceled. No new matter has been added by way of amendment. Applicants respectfully request 
consideration of the claims in view of the following remarks. 

Detailed Action 

Applicants acknowledge that because this application is eligible for continued 
examination under 37 C.F.R. § 1.114, and the fee set forth in 37 C.F.R. § 1.17(e) has been timely 
paid, the finality of the previous Office Action has been withdrawn pursuant to 37 C.F.R. § 
1,114. Applicants further acknowledge that Applicants' submission filed on October 18, 2005 
has been entered. 

Rejections Under 35 ILS»C. S 112. Second Paragraph 

Claims 19-24 stand rejected under 35 U.S.C. § 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which Applicants 
regards as the invention. 

Regarding claims 1 9 and 23-24, the Examiner states the claims "are indefinite in their 
recitation of 'plant of claim 11... further defined as . . . comprising a single locus conversion for 
a gene or a transgene] 1 . It is confusing to characterize the plant of claim 1 1 , which has a finite 
and particularly defined genome comprising a particular allele at every individual locus, as 
simultaneously comprising additional transgene or single locus conversions." The Examiner 
additionally states that it is "confusing to characterize the male fertile plant of claim 1 1 as 
simultaneously male sterile." See Office Action, p. 2 

Applicants respectfully traverse this rejection. The Specification teaches that a gene 
conferring male sterility can be introduced into a maize plant using techniques well known in the 
art. (See Specification, p. 2, 1. 25-p. 3, 1. 6; p. 20, 11. 1 6-34) One skilled in the art would thus 
recognize that Applicants have adequately described claims 23 and 24. 

Further, claims 19 and 23-24 depend from claim 1 1, which is adequately described and 
enabled. Claim 1 1 has been deemed allowable by the Examiner. Although not acceding to the 
Examinees rejection, in an effort to expedite prosecution Applicants have amended claim 19 to 
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read "single gene conversion", further defining the claims. Applicants respectfully submit that 
one skilled in the art would thus recognize that Applicants have adequately defined claims 19 
and 23-24. 

Regarding claim 22, the Examiner states the claim is "indefinite in its recitation of 'yield 
enhancement' and 'improved nutritional quality' as these are relative terms for which no 
comparative standard is provided." See Office Action, p. 3. 

Applicants respectfully traverse this rejection. "Yield Advantage" is defined in the 
specification as "the yield advantage of variety #1 over variety #2". (Specification, p. 16, 11. 10- 
11). Therefore yield enhancement would be the improvement of the trait yield over another 
variety. Applicants assert that genes which increase yield by increasing the plants resistance to 
disease, herbicides, or insects are within the scope of the claims as presented. 

Similarly, "improved nutritional quality" would represent an improvement in the 
nutritional quality versus another variety as described on page 22 of the specification. Further, 
single genes that affect nutritional quality are known in the art. Specifically genes for modified 
fatty acids, decreased phytate content and modified carbohydrate compositions are disclosed in 
the specification. (Specification, p. 33, 1. 17-p. 34, 1. 5). Applicants respectfully submit that one 
skilled in the art would thus recognize that claim 22 is adequately defined. 

In light of the above amendments and remarks, Applicants respectfully request 
reconsideration and withdrawal of the rejections under 35 U.S.C § 1 12, second paragraph. 

Rejections Under 35 U.S.C 6 1 12, First Paragraph 

A. Written description regarding Claim 30 

Claim 30 stands rejected under 35 U.S.C. § 1 12 3 first paragraph as failing to comply with 
the written description requirement. The claim(s) contains subject matter, which was not 
described in the specification in such a way as reasonably convey to one skilled in the relevant 
art that the invcntor(s), at the time the application was filed, had possession of the claimed 
invention. The Examiner states that the "claim is drawn to a plant breeding method comprising 
obtaining a molecular marker profile of the exemplified iubred, inducing doubled haploidy of Fl 
hybrid seed produced from the inbred, and then selecting progeny that retain the molecular 
marker profile of the exemplified inbred. However, no basis in the specification was provided 
for these terms". See Office Action, p. 3 
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In an effort to expedite prosecution, Applicants have canceled claim 30, thereby 
alleviating this rejection. 

J5. Written description regarding Claims 1 -10, 13-16 and 18-30 

Claims 1-10, 13-16 and 18-30 are rejected under 35 ILS.C. § 112, first paragraph, as 
failing to comply with the written description requirement. The Examiner asserts that the 
claims(s) contains subject matter, which was not described in the specification in such a way as 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. The Examiner states the rejection 
is repeated for claims 1-10 and applied to new claims 13-16 and 1 8 for the reasons of record set 
forth in the Office Action of December 17, 2004. The Examiner further states that claims 25-30 
are included "because they are drawn to methods of using uncharacterized descendants of the 
exemplified inbred in a multitude of outcrossing steps to uncharacterized breeding partners. n See 
Office Action, pp. 3-4 

Applicants respectfully traverse this rejection. Applicants reiterate that the written 

description requirement of § 1 12, first paragraph has been fulfilled by depositing seeds of PH581 

in a public depository and by referencing the deposit in the specification (p. 50, 11. 2-28). See 

Enzo Blochem, Inc. v. Gen-Probe Inc., 323 F.3d 956, 965, 63 U.S.P.Q.2d 1609, 1613 (Fed. Cir. 

2002). (stating that the written description requirement of § 1 12, \ 1 may be fulfilled by 

depositing material in a public depository, where the deposited material is not accessible in 

writing, and where reference to the deposit is made in the specification). This deposit not only 

describes inbred maize line PH58 1 but also the hybrid maize plants, plant parts, and seeds grown 

of claims 1-10, 13-16 and 18-30. In a prior case before the Board of Patent Appeals and 

Interferences, the Board determined that where an inbred maize plant had been deemed 

allowable, claims to the Fl hybrid seed and plants resulting from a cross between the allowable 

inbred maize plant and another inbred maize plant satisfied the written description requirement. 

See Ex parte Carlson (B.P.A.I. 2005). The Board therein stated: 

All that is required by the claims is that the hybrid has one parent that is a plant of corn 
variety [inbred]. Since the examiner has indicated that the seed and the plant of the corn 
variety [inbred] are allowable . . . there can be no doubt that the specification provides 
and adequate written description of this corn variety. In addition, the examiner appears to 
recognize (Answer, page 25) that appellant's specification describes an exemplary hybrid 
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wherein one parent was a plant of the corn variety [inbred]. . . Accordingly, it is unclear 
to this merits panel what additional description is necessary. 

Ex parte Carlson, p. 16. Here, the Examiner has indicated that claim 11, directed towards a plant 
having all the morphological and physiological traits of PH581 wherein PH581 was deposited 
with the ATCC, is allowable- Accordingly, the genus of hybrid plants and seeds encompassed 
by claims 1-10, 13-16 and 18-30 are as well. 

Applicants reiterate that each member of the genus of hybrids which has PH581 as a 
parent and which is encompassed by claims 1-10, 13-l6and 18-30 shares the identifying 
structural feature of the cells and/or chromosomes of inbred line PH581. An Applicants claims 
are described where they set forth and define " structural features commonly possessed by 
members of the genus that distinguish them from others." Regents of University of California, 
1 19 F.3d at 1568, 43 U.S.P.Q.2d at 1406 (emphasis added). One of skill in the art, utilizing 
technology well known in the art, could identify any member of the claimed genus. This is 
sufficient to meet the written description requirement. See Id at 1 568, 1406 (stating that with a 
fully described a genus, one skilled in the art can "visualize or recognize the identity of the 
members of the genus.' 1 ) 

Further, Applicants reiterate that the specification contains examples of the hybrids 
produced by PH581 in the application as filed. (Specification, pp. 40-42, Tables 3A-3C; pp. 43- 
49, Tables 4A-4D). A representative number of hybrids produced by utilizing PH581 as one of 
the inbred parents have accordingly been described. See Regents of University of California, 119 
F.3d at 1569, 43 U.SJP.Q.2d at 1406 (stating that an Applicant "[is] not required to disclose 
every species encompassed by their claims even in an unpredictable art"). 

The Examiner states that new claims 19-21 and 19-24 are rejected because "they are 
drawn to plant comprising a multitude of uncharacterized single locus conversions or transgenes" 
and "because they are directed to plants which comprise a finite and completely characterized 
genome and which exhibit a finite set of traits, and which simultaneously comprise additional 
genes conferring additional traits". See Office Action, p. 4. 

Applicants respectfully traverse this rejection- The relevant claimed subject matter in 
claims 19-24 is the plant of claim 1 1 comprising a transgene or gene conversion. The Examiner 
has indicated that claim 1 1 is allowable. The specification teaches multiple ways of 
introgressing or transforming a maize plant with various genes which encode specific protein 
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products v/hich confer advantageous traits desired in the plant (See Specification, p. 29, 1. 22-p. 
34, 1. 5). The specification also teaches multiple transgenes that could be inserted into the plant 
of claim 1 1 . (.See Specification, p. 28, 1. 29-p. 36, 1. 4). Applicants further note that the claims 
are specifically drawn to a single gene conversion, and that phenotypes resulting from multigenic 
interactions are not the subject matter of these claims. For example, numerous exemplary 
transgenes for improved nutritional quality are taught on page 33 of the specification. There are 
many examples of single gene conversions which effect nutritional quality, see for example, as 
taught in the specification transforming a plant with an antisense gene of stearoyl-ACP 
desaturase to increase stearic acid content of the plant (page 33, lines 1 8-20), introduction of a 
phytase-encoding gene that would enhance breakdown of phytate, adding more free phosphate to 
the transformed plant (page 33, lines 22-25). In addition, see U.S. Patent No. 5,936,145, issued 
August 10, 1999, which is prior to the filing date of the instant application. Claim 39 reads as 
follows: "[t]he single gene conversion of the com plant of claim 29, where the gene confers 
enhanced yield stability". Thus, a single gene that confers enhanced yield stability was known in 
the art prior to the filing date of the instant application. One of skill in the art would recognize 
that it is common to transform a maize plant with various genes in order to confer desired traits 
to the maize plant. 

The Examiner further states that claims 25-30 are included "because they are drawn to 
methods of using uncharacterized descendants of the exemplified inbred in a multitude of 
outcrossing steps to uncharacterized breeding partners." See Office Action, p. 4 

Applicants respectfully traverse this rejection- Claims 25-30 are directed towards 
methods for developing a maize plant in a plant breeding program where the maize plant of 
claim 1 1 is used as a source of breeding material. The language of claims 25-30 makes clear that 
the maize plant of claim 1 1 must be used as breeding material in the breeding program described 
by claims 25-30. 

Plant breeding techniques are well known to individuals skilled in the art. The 
Specification describes many of these known techniques. (Specification, p. 3, 1. 19-p. 7, 1. 17). 
In particular, the specification discusses the role of an inbred maize line in a plant breeding 
program: 

Plant breeding techniques known in the art and used in a maize plant breeding program 
include, but are not limited to, recurrent selection, backcrossing, pedigree breeding, 
restriction length polymorphism enhanced selection, genetic marker enhanced selection 
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and transformation. The development of maize hybrids in a maize plant breeding 
program requires, in general, the development of homozygous inbred lines, the crossing 
of these lines, and the evaluation of the crosses. Pedigree breeding and recurrent 
selection breeding methods are used to develop inbred lines from breeding populations. 
Maize plant breeding programs combine the genetic backgrounds from two or more 
inbred lines or various other germplasm sources into breeding pools from which new 
inbred lines are developed by selfing and selection of desired phenotypes. The new 
inbreds are crossed with other inbred lines and the hybrids from these crosses are 
evaluated to determine which of those have commercial potential. (Specification, p. 3, 1. 
20-p.4, 1. 1) (emphasis added). 

As the specification makes clear, one of ordinary skill in the art would know how a maize inbred 
line is to be used in a plant breeding program. As taught by the specification, the maize inbred is 
used as a source of germplasm in creating new hybrid lines. It is thus clear from the 
specification, and to one of ordinary skill in the art, how PH581 would be employed in a plant 
breeding program. 

One skilled in the art would thus recognize that Applicants were in possession of the 
invention described in claims 1-10, 13-16 and 18-30 as of the filing date of the application. 
Accordingly, Applicants respectfully request reconsideration and withdrawal of the rejections 
under 35 U.S.C. §112, first paragraph. 

C. Enablement regarding Claims 7-70. 13-16 and 18-30 

Claims 1-10 remain and claims 13-16 and 19-30 are rejected under 35 U.S.C. § 112, first 
paragraph, as failing to comply with the enablement requirement. The Examiner asserts that the 
claims(s) contains subject matter, which was not described in the specification in such a way as 
to enable one skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and/or use the invention for the reasons stated in the Office Action of December 17, 2004. 
See Office Action, p. 4 

Applicants respectfully traverse. Applicants reiterate that the claimed Fl hybrid seed is 
routinely and easily produced by crossing a plant from inbred maize line PH581 with a plant 
from another inbred maize line. Applicants have described how to produce an Fl hybrid from 
inbred maize line PH581. (Specification, p. 5, 1. 1-p. 7, 1. 17). Applicants have also made a 
deposit of inbred PH581 that fully enables others to obtain the inbred seed needed to make the 
claimed Fl hybrids. 
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Applicants have also provided a working example showing the production of an Fl 
hybrid produced from the cross of inbred PH581 and inbred PH6WG (See Tables 4A-4D, 
Specification, p. 43-49). The Examiner has shown no evidence as to why this working example 
does not show enablement of claims 1-10, 13-16, and 18-30, directed to hybrid maize plants, 
plant parts and seeds produced by crossing maize inbred line PH581 with another maize plant. 
As shown by Tables 4A-4D, PH581 demonstrates good specific combining ability with other 
inbreds (See Tables 4A-4D, Specification, p. 43-49). One of ordinary skill in the art could 
therefore use PH581 and another maize inbred plant to create an Fl hybrid, without undue 
experimentation. This is sufficient to enable claims 1-10, 13^16, and 18-29. In re Wands, 858 
F.2dat737. 

Applicants further reiterate the arguments regarding the references cited by the Examiner 
as previously presented in the Amendment of April 18, 2005. Applicants assert the references 
relate to segregating populations of seed (Kevem), selection within the segregating populations 
of seed (Carlone), comparison of synthetic populations (Stuber et ai\ and the making of all 
possible crosses including F2, 3-way and backcrosses (Melchinger) to produce a population of 
seed. In contrast, the claimed invention teaches the use of stable and genetically fixed inbred 
lines to produce an Fl hybrid. An Fl hybrid as claimed is not a genetically mixed population, 
but rather is highly homogeneous and reproducible because it is made from the highly 
homogeneous and reproducible inbred maize line PH581. (Specification, p. 16, lines 17-18). As 
stated .supra, Applicants have provided a working example showing the production of an Fl 
hybrid produced from the cross of inbred PH581 and inbred PH6WG (See Tables 4A-4D, 
Specification, p. 43-49). This is sufficient to comply with the enablement requirement. 

Regarding claims 19-21, the Examiner cites Murray et al and states that "linkage drag is 
common phenomenon in corn breeding, and the equivalent of 10 backcrosses resulted in the 
retention of 10% of the unwanted donor parent genome, in contrast to the predicted less than 1% 
(see, e,g., pages 82-84)." The Examiner further states that with respect to claims 19-24, "one 
skilled in the art would not know how to make such plant" and "would not know how to use 
plants exhibiting unknown traits". With respect to claims 25-30, the Examiner states "one skilled 
in the art would not know how to use said plants with uncharacterized genomes and exhibiting 
unspecified traits." See Office Action, p. 5. 



12 

PAGE 13/32 * RCVDAT 3/212006 5:21:22 PM [Eastern Standard Time] 1 SVR:USPT0-EFXRF-1/12* DNIS:2738300 * CSID:5152881338 * DURATION (mM$):1Q-22 



03/02/ 06 THU 17:25 FAX 5152881338 



MCKEE VOORHEES & SEASE 



a 014 



Applicants respectfully traverse. With respect to Murray et al., the Examiner is referring 
to a section that is discussing six backcrosses to a specific inbred line, which is not PH581. 
Moreover, Murray et al teaches that the very issue of linkage drag cited by the Examiner can be 
greatly circumvented with the use of molecular markers. Murray et al states: "[t]he 
longstanding concept of using markers flanking a desirable gene to circumvent these problems 
(Bartlett and Haldane, 1935) is now practical with RFLP markers. Individuals in which 
recombination has occurred optimally close to the desired locus can be identified and thus 
linkage drag can be greatly reduced" (Murray et al, p. 84). 

Moreover, the specification teaches on page 4, lines 12-18, that M [b]ackcrossing can be 
used to transfer a specific desirable trait firom one inbred or source to an inbred that lacks that 
trait. This can be accomplished, for example, by first crossing a superior inbred (recurrent 
parent) to a donor inbred (non-recurrent parent), that carries the appropriate gene(s) for the trait 
in question. The progeny of this cross is then mated back to the superior recurrent parent 
followed by selection in the resultant progeny for the desired trait to be transferred from the non- 
recurrent parent" Further, the specification provides a description of how to backcross traits into 
PH581. (Specification, p. 23, 1. 33-p. 36, 1. 4). 

In addition, the specification provides a description of how to backcross traits into PH581 
(Specification, p. 22, 11. 16-31) and it is understood by those of skill in the art that backcross 
conversions are routinely produced and do not represent a substantial change to a variety. The 
World Seed Organization, on its web site, writes, n [t]he concept of an essentially derived variety 
was introduced into the 1991 Act of the UPOV Convention in order to avoid plagiarism through 
mutation, multiple back-crossing and to fill the gap between Plant Breeder's Rights and patents." 
ASSINSEL, an International breeders association, has published a position paper that refers to a 
conversion produced by repeated backcrossing of parental lines of hybrid varieties as a "cosmetic 
modification". As determined by the UPOV Convention, "essentially derived varieties may be 
obtained for example by the selection of a natural or induced mutant, or of a somaclonal variant, 
the selection of a variant individual from plants of the initial variety, backcrossing, or 
transformation by genetic engineering" (emphasis added), A copy of the relevant portion of the 
UPOV Convention and the World Seed Organization web site was attached as Appendix F to an 
amendment filed March 11, 2003 in the parent case, U.S. Serial No. 09/758,802, now U.S. Patent 
No. 6,717,037. Thus, it is clear that there is worldwide agreement that by obtaining the seed of a 
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newly developed variety such as PH581, and by using such seed for repeated backcrossing in 
accordance with the current claims, one is producing only a cosmetic modification and 
plagiarizing the work of the inbred inventor. 

The ability of one of ordinary skill in the art to effectively use backcrossing to introgress 
a single gene conversion is also clearly supported by the scientific literature. For example, see 
Ragot, M. et al (1995) Marker-assisted backcrossing: a practical example, in Techniques et 
Utilisations des Marqueurs Moleculaires (Les Colloques, Vol 72, pp. 45-56 (attached as 
Appendix 1), and Openshaw et al, (1994) Marker-assisted Selection in Backcross Breeding, 
Analysis of Molecular Marker Data, pp. 41-43 (attached as Appendix 2). Specifically, Ragot et 
al. , which makes note of the earlier work of Murray et a/., demonstrates that "spectacular" 
progress toward the recurrent parent genotype was obtained with 61 RFLP markers. Ragot et al 
concludes that "recovery of the recurrent parent genotype could proceed even faster than in the 
experiment described herein, should the appropriate protocol and resources (population size, 
number and position of markers) be allocated." 

As to claim 22, the Examiner cites Goldman et al. and states that "the use of molecular 
markers to facilitate the identification of chromosomal regions associated with quantitatively 
inherited traits is hampered by the different linkage maps generated when different breeding 
lines are used as parents." See Office Action, p. 6. 

Applicants respectfully traverse. Goldman et al is discussing the identification of 
specific loci associated with specific traits, i.e. high and low oil content, in specific strains, 
specifically Illinois High Oil and Illinois Low Oil. (See, e.g., Goldman et al. , p. 908). It does 
not discuss the use of molecular markers generally to identify other traits in other lines of maize, 
let alone PH581. 

Goldman et al does not state that molecular markers can not be used in the identification 
of specific traits. Instead, Goldman et al discusses the value of using markers in identifying 
various traits in a maize line. For example, Goldman et al. states: "[t]be recent development of 
molecular marker technology has enabled the association of DNA markers with important 
agronomic traits such as yield, plant height, and disease resistance." (Goldman et al* p. 908). 

Furthermore, the specification teaches multiple ways of intnogressing or transforming a 
maize plant with various genes which encode specific protein products which confer 
advantageous traits desired in the plant. (Specification, p. 23, L 33-p. 36, L 4). This includes the 
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use of markers to aid in the identification, selection and transformation of the maize plant with 
the desired gene. (For example, see U.S. Patent No. 6,717,037, Table A, column 12, tine 4 
through column 13, line 61 which disclose the SSR markers in the present application). 

Applicants have described how to produce an Fl hybrid from inbred maize line PH581. 
In addition, one skilled in the art of com breeding would know that the Fl plants and seed of 
claims 1-10, 13-16 and 18-30 can routinely and easily be produced by crossing PH581 with 
another inbred maize line. Further, one skilled in the art of com breeding would also know that 
the maize plants of claims 18-30 can easily be engineered to contain and express foreign genes. 
Accordingly, Applicants submit that claims 1-10, 13-16, and 18-30 are fully enabled and have 
fully satisfied the legal standards for enablement 

Rejections TIniW 35 U.S.C . S 1020)1 

Claim 16 is rejected under 35 U.S.C. § 102(b) as being anticipated by each of Kevern 
(U.S. Patent No. 5,850,009) and Carlone (U.S. Patent No. 5,763,755). The Examiner states that 
because "the claim is drawn to seeds produced on an Fl hybrid plant . . . such progeny are 
indistinguishable from any known non-exemplified com plant, including those taught by each of 
Kevem and Carlone". See Office Action, p. 7. 

Applicants respectfully traverse this rejection. Neither Kevem nor Carlone disclose each 
of the limitations of claim 16. Claim 16 is drawn to an F2 maize seed, which is produced by 
growing the Fl maize plant of claim 1 5 and harvesting the resultant maize seed. The Fl maize 
plant of claim 15 is produced by from the hybrid seed of claim 14, which ultimately depends 
from claim 12. Claim 12 requires that the Fl hybrid seed is produced by crossing a first parent 
maize plant with a second parent maize plant, wherein one or both of the parent maize plants are 
PH581. 

Neither Kevem nor Carlone teach the seed or plant of PH581, or an Fl seed or plant 
produced from PH581 . An F2 hybrid seed produced from an Fl seed which is the result of a 
cross where PH581 is at least one of the patents will contain at least some of the common 
structural feature of PH581 which is contained in the Fl seed. Claim 1 1 , drawn to the PH581 
maize plant, has been allowed by the examiner. Therefore, because Kevem or Carlone does not 
teach PH581, it can not anticipate claim 16. 
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In light of the above, Applicants respectfully request that the Examiner reconsider and 
withdraw the rejections to claim 16 is under 35 U.S.C. § 102(b) as being anticipated by each of 
Kevern (U.S. Patent No. 5,850,009) and Carlone (U.S. Patent No. 5,763,755). 



Summary 

Applicants acknowledge that claims 1-15 and 17-30 are deemed free of the prior 
This clearly indicates that maize inbred line PH58 1 as a whole is considered to be 
distinguishable from me prior art for the purposes of novelty and non-obviousness. 

Applicants also acknowledge that claims 11-12 and 17 are allowed. 



Conclusion 

In conclusion, Applicants submit in light of the above amendments and remarks, the 
claims as amended are in a condition for allowance, and reconsideration is respectfully 
requested. If it is felt that it would aid in prosecution, the Examiner is invited to contact the 
undersigned at the number indicated to discuss any outstanding issues. 

No fees or extensions of time are believed to be due in connection with this amendment; 
however, consider this a request for any extension inadvertently omitted, and charge any 
additional fees to Deposit Account No. 26-0084. 

Reconsideration and allowance is respectfully requested. 



Respectfully submitted, 




Lila A. T. Akrad, Reg. No. 52,550 
McKEE, VOORHEES & SEASE, P.L.C. 
801 Grand Avenue, Suite 3200 
Des Moines, Iowa 50309-2721 
Phone No: (515)288-3667 
Fax No: (515)288-1338 
CUSTOMER NO: 27142 

- LATA / pw - Attorneys of Record 
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Marker-assisted backcrosslng: a practical example 
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summary 

Thai moteCDlar mfa» igOW ftst Ttcovay of reenncw mitt* ttOOtYPO 

[ h ^r^r**»^ Retfrirfma Fragment UMgfb PolyniccphfanH (KFLP*4> wttfc used 
; SmvS by tefcrt* a tnxu^mc comtrea containing phosphtnodwfcbx 



Both 
i into 




Al c&eh ganandaB plants carryfeg transpB™ < 
phMphuurtfarfcin ittfctance. md fintiuar ttaneurtoed with RFLP'i. 
rccorery of recuncat pro* flpnogpa find mw&wm finkase *a* < 
for mait3cr4^«3cctk». Embcyo recoc w» mad to ikxten j 
towwdi wuncat parent fcootypa wis ipcctlOtfor, levels or i 
Ttcrety whfah mndi norally be observed, fa the abaniee of Mfeetbn, lis to BC$ 
geoeratfou woe obttfa*d ac d» BCs pwwatiot, about 0» year after BC t aecdi bad been 
planted. BaMm tno cvideaco alnady provided by KFLP*** pheootypk: evaluation of the 

of the coflYcnian. 

Introduction 

Bactaosstag tajaa a common bteediiy practice far u h mg-B-riU y gcrmpUim to 
peengvallihle. ft fctt tftttoty beca med to tatrognaa finala Mcodeftm trait*, such as disease 
zt&tara or qullfy fata*. iob> Oiltfi gannptnm (AJhnS 1960s HUtoer and Mkanda 
1911). One of the m»t attractive attribute* of baotaroslng b Art it iDowj to perform 
targeted modlfuatfoos without dbnjpdng did exisdng overall atneilc balance of Ac 
fOCUZfCOt ptfOOt* 

However, pmdcctlon of felly convalBd dot isogenic How through dusted 
i Is a m^tby procedure. If ai all possible. Ttorttically, a mfalnam 
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of seven cias^bacteoisBie^^ rfreaarent 
parent serotype, awmnma no ffibge dog. The ite e il fM W of stoical backcro* 
satatuUIy diminished to crops, »x» u wake (Zto moy» t->. 
wbere the tsft-ovt* Of da; caStivast is very fist. To adaption* ftill recover? of rccarrtot 
parent genotype bi»o^ 

dekdfiffOBi «&conOnik; cflcobk Murray ef flL (IMS) lenortoi abbot MS iwwnwt parem 
genotype recovery in two BCto^ooka.Di* c oa wanm (A632tt and A*32Rn) of the roan* 
line The onorcnkKB bad rctalxrd respectively 4 and 7 donor ffcagmcno. in addition to 
the one carrying tbo gene of fmanaa, 

Redaction in ucritt* of b«*rra* gcnenikrtlS needed W Obtain frilly converted 
bdlYlduyk haa bctP abown OVonaifcally, of from 5 lm o h ft*» . to b» idilev^e through tbc 
use ofmotecuW mta O^nkiky tf a*. 1989; Hoptal *f d& 1993; larbos *r oL 1994). 
BcsEiisa they pjovtdo thcfoucfi «teKtCflzaooO of tot ycofiticwUiUltyat each btctotns 
tvr wn ti nn | makam allow to fata faU advantage of thb wrMBy by ^tytag the hfrhcrt 

poMilWftfie!ecootilottMiiy. 

BfTvionoy of loaxker-aasfatod ba cto a aln g was taveatitated (brooch i 
aimed at ktrogrwlng a ibgld geaetfe fcctnr (a iraasgenc orttra r t) oom a donor 



MatariftU and method* 

Plant Material 
A bcmlxygocB oaiagente maten Hne of 
tntroptss Ha Oansgdne eanttmct, fcrougn reported 
Stiff Stalk EcnBptem ttoup k Both 

; "f^Vr both a pho^pMiiHhi'm h 



onpivs nied at donor parent lo 
Into 4 lociplcat parent 
arc proprietary ettta lines. Tbo 
404 lynthetie 



crasxUngitocrattOttato 

ni. 1993). TYaasfbmndon was achieved ttaoorh. laiaopiojedflo bornoacdmeiu (Keald er 
at 1993) and molted in a afoatc mscrtk» (fc loc^^ 

Backcroso protocol 
The M progeny or itae^beww to 
nraaaricoof tfratans^ 
o*ocachidant1ti*ist^ 

For each banknoa gape^kM, except the BC^ nxfivMnUi ww planted io nnihrpoa 
and iprayod — nt BSSta toclinrintte *™ nAiA tfld not carp *o tmoMene consnoct. To 
avoid (he stxeas resdrfag from treatment with Basta, BC| plants cany tog Q 
roatrnct were Identified wing SonAem bints probed whh itepn/ and £t genes, 
prams were trmmpknied in an opct>ioJl greenhouse eod latfwipled for mofccxilar made* 



analyses* ROSUtt* of marker an 
flowtrfng. A aio*lo plant w» 
rescued and trmsfccrcd onto ot 
cmofyos Hut underwent a a** 
caltdrc mcdfunJU before beine 
ttvexa^EV fimf months* 

Moteoulariraikar anafy» 
RestrieUos Fragment Lo 
gfcopfrpea In all fbnr sjenofl 
^j ^^ji ^^"^^^^^ toc&alojiioar 1 
were cboxeo rtom among ihosc - 
provided eoveraee of «n ojUbi 

recombination nnlta away (Flffa 
BCn^x ECoaratlOB coannised be 
or tightly linked ones, and addi 
tckded BCa pfant was betexocq 



At 

rccaxrent-parei^BPtypo and • 
attempt to integrate both era* 
mfaslnfi vames were not indtub 

bait ranking odd of mode to * 
for tno BCj sdCvttofl) wm avail 

R«9utts and discussion 

Selection for tho geno c/ 
Tins observed stgcetaUoc 
iJgoWJeantty different (P<0.05; 

nactmont parent genot> 
Statoto for the genotyi 
performed takioa the *tote f* 
backcrosa-derivod plant thacl 
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e than 99ft < 
of — t r*rtr^l 
nch « msSxa Qtea map L). 
fbH recovery of iwnntt 
I bttfaflonbt, wfckh may remit la 
t atom 90ft recurrent partni 
k ood AtittRp) of the mate 
1 7 cow* fragn^nlsfoi addition » 

l OB&ded R) Obtain fairy OQRVCfttd 
, to bO athiorabJe through tte 
19«; Jarbocrfot 1994), 
: variability it each bocbras 
| TariabBtty by applying Ac highest 



into a 



i was wed as donor paronx 0 
iu£o a> recijriest parcel 
«• prtpricowy ditt (toe*. The 

i gets sno iyn m coc genet 



1] (Fignrcl). 

1 Ae nciplest ™ tcretcod far dM 
I phos^^hmt^ridj^hBsed ber^7]Osdc, 
* BC| prtfiesy* 
ah vcr planed in muttjpota 
I cany the nsosgene coossruct* To 
1 pUfli* canyteg ihc mmgeofi 
1 the pa wo6 Bi geoe 

I for ntoteoplar 1 



1 ; r - 



Refill* of 

flowering a ibale pte w 



embryos first underwent & 
cokurc loedtom. befcee berag 
avera^. 



47 



wcte suck available a tbt bust two weeks after 
of wWcH all baetausvacrived aobcvoi were 
dim. Ttadm fto developed from dttfc 
occJimHioB phase, while stEl growing on tissue 
into rouldpon. BBckxraa cycle* lamd. on 




Length polymorph* as (RfLP's) wo wed » eetaUbh 
gufam, RFLP detBCtkaa Involved either ndioacrjic or 
|HBr For die BC} cBneratloa, 6 1 marfaef-etayme combinatory 

were chosen ftomannn*^ 
pnwidedcoveroajoftoco^ 
OTtuiaadtwotoeltfebtryfo^ 
rKOTfchaiiOQajiittawajCP^ 

PCa n gBBBttfiofl ccnrticd bOft those fcr which the selected BC, pUat w heteraaygyoi^ 
cr tl^y ona. a^ addMtooal w 

ma (Table 1). Jlaeenr map jKwitioni woe obtained from 
\ afld confirmed by anaryili of aegrotat** In the BC, 



, ranked eased hod «ft the percentage of I 

. 10 Integra* horn often* Wan* for which no v mon ad>aeni marten had 
Svai^wetombidnaUuihBualysea. Soccer or foDure of the poHi&aiioai alio 
I m the edaotioa pwedBre. Om ihsjto plant warn aeiefled at each g nnirmrtmc the 
boa«Idi«©t*c**<hMoft^ 100 or a*** (50 or 1 

for the BCa actoctwn) was nvaJWM*. 

Result* and dtecB^oti 

Setocflon for th* fjen» «f trttncvst 
The observed nxngalkm ratios tor pho*phl«*dificln isstence flfcble I) 
SfcalrtcajiTly diffcrcia (P<0.05> ftom d» expected 1:1, as mown by ChUqanre tests* 

Rncurrtnt parent gonotjrp* recovery 
S tearics for the geootyped plants are saromrfard tn Wile 1. C a H i Tahom 
performed ta«ng the whoZo genome into account, bsrfndtng the Bt loco*, too "perfect* 

*■ thai 
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It ataodtaplsff 99.35% afhommreouai 
Tbc rwnnrnfng OM% conespcQda to the average relative tagfk of the 
segno* ceataifdottne&loc^ 

H*e xecin pctoeotefo of SjDBOOjzygOQS ivwi i cut-paxcjfryno^pc of toe BC| generation 
ww sUghdy lower ihtt die expected 501. TMs cm be explainrf by Hnto^ drag irou*l the 
A locos, pvcq that mi* peiuiiisago was cnniijiaind based only on plants selected far 
hctcrwyg04it7 ffi 10 bactxroe* fc eneralkiu s me mean peroodage of 

honYgaygxtui fecigigafryttrans^ynotypo wis tttttCb lusher than wbat would have bceo 
observed, should do selectioo bfiVC bnn done (Heme 2), 

The pe r centage of bosajDajgoos tccunent-pax c at> i ynniy pc of iho seltctod ptant 
(Table 1) and be evoege of the five largest vaines (T&blc 1} were always nay sistzkr go 
ore another, and mucft superior ao the population mean lvalue 0*(£Utt2>. Ttm pcrccn&gfl of 
honozygoui recw«jnran*B«WWc of die aefected plant was ftssod onfy once, to the 
BCj g gflarntdoo . Co smeller dan too avenge of fivs fcigett values. Tbl» com lpipurinrt 
tt> the oefr toe wheo die tckcted plant to not die ooo wfra die TBttlmian pereeotafc of 
hemcaygooi recunvnHwrcnt-eanotjpe. lbs plant bad beca selected beense It displayed a 
fmvonbfe recombiaadoa on ova safe of to Br locus (Figure 1). 

The percemge of honwaygpoi rocwr^^arHni^eiwlypc of Ac sckxand BC f pbmi 
vaa almost equal to fort of an vaacfected BC*, Oat of ore selected BCfe WSS larger (baa tint 
of on unselcctcd BC^ &»tof die selected BCj was tartly smaller tbajt thrtof an uoscsested 
BC* and thai cr the Mketed BC4 was ©qusl to that of the "Dofbct* 
pomtp given U» aet of imrtert dm ww used. Soch talcs <rf leaktem 
recovery nxo camlfieaf with jonlts gf wnnletloii analyses* Xsxboo at oi> 0994) who rtaai 
the nnrizn genome u a model reported diet three baefcerow fr ww,t * M [t and 80 markets 
were needed to recover $92 of XBCOTTCnt parent genotype* 

Number or donor cftromocofn* augments 
Tno fiuj&bcr of hctuiu^yeotH chro m os o ma l 1 
gcoecaUoii to the ne*L Ptan& selected at eat 
bod the bwen number of Iwienm^oua cbrotBoaomal segments CWMc IX However, trim 
die obc of markers osed, BC 3 sod BC4 plants vera recovered whlc% rrm**u**t oftf one 
betctozygovf cfinxncjctua! aappeni; that oonpriilat the Bt locos* 

Unkoowdrag 

IJnkage drag ojoend die Bf kjcu waa aiimaad, relativo to the langfh of cbcotnosoiiic 
I. Its value waa found to lie between 24.0 and 4«-4» fix die aeleetcd BC t hkfividoai. 
between. 17.6 ftod 34,8* for (be fiejeefe* BCj h between 2,0 and 24.0% &r tbe tetected 
BC3, and between 0,0 aed (respcctivcJy 0.0 tnd t4J cU) fx (he selected BC,. 



Tbe two values fcivea fcr each si 
oonespood to ckompjc positions or 
IhrtHng da * r * , *wr t ^ conttrect ieen 
BC| n likely W be lea than 1 3% 
appear to be aotnewfaat h«b rtfto 
fag, it la nracb lower than what 1 
(Start and Zeven 1981; Taoksley ef 
of toman) odtivan; obtabud by ah 
Tanks Lot (t 989) found that tbe stees 
eM. 

Conclusion 

These lesob* dearly demoostr 
quaBty advan&sci over claasieal | 
dvrau^t tactaTaaifig. Only fonr be 
than a year and a half from plaoJ 
fBnotypically faby coo»erteiL How 
tewxypo cotild ] 
apprapriate ptotoool and i 




Ooinpanaoa of BGrderivcd 1 
wajken and ntjvaiomie perfbnnm 
order to coJiflnn Ac eonadctraeM cc 



Roforences 

ALLARD, R.W, (1909 FdD^plet of plaat 

HALLAUKR, AJU end J.KMttANDA, 
UaNeoiv Aaas» IA. 

ROSFTTAUp ft. OCHHVALBT, nd F.J 

^uu ■ Gsftsmufo^nio. 

JA ^^tak^pwo^bye^S 
00 d» plaoi softs*. Sdieosjo heeand 

KOZIELv M.a. Gi. .BBLAND, & BC 
JJAWSQN. n. rflSSAf. U. HTLU 
I^FITHKSCH, U-EL MECHJt & Ml 
BVOLA (im l<eM patoonoi^l 
1 Sodlffl fitEriffitxtiis. am 



PAGE 27/32* RCVD AT 3/212006 5:21:22 PM [Easton Standard rnnej * SVR:USPT0€FXRF*1/12 * DNIS:2738300 * CSID:5152881338 * DURATION (mm-ss):10-22 

BEST AVAILABLE COPY 



03/02/06 THU 17:30 FAX 5152881338 



MCKEE VOORHEES & SEASE 



©028 



rrfitftc kcgtfa of tto cbrranCCOPic 
it two fen fc tn g rortetn 

j g p tofp cd by li rfra^ C 1 drag arotmd the 
, bied only oa plants ttkcted for 
i tbemetnp«roeobgfio/ 
[ U#er ten vrk* would have been 

of ibo •ejected pJwt 
0 woe tlwjyi vwy sfnibr tp 
s(FI^«2) t Thapexccna^Dof 
I pbnl was found Only aoco. In 
[ftvoUriefitvOuci. HiU conc^onoetl 
r wftii iho mftctmin petccttt^BB °^ 
\ It dhpJayod n 

: of tbe selected BCj, pbnt 
f fee alette* BCj WO larger (ban One 
t of moTttdflcuftJ 
t of loe *pfrffLd* beefccKUCB*4vtlvcjiI 
i fittf of recoxrect pmsflc £CJju^ypo 
,Jiibesft«L'(19»4)«W«seit 
ml 80 



i wcte not ncccmrlly those; which 
i (HblB \% However* with 
which ewtfifasd only one 

I ccteive 10 the length of ejironosoeia 
4 V for to selected BCj hxCvirftsJ, 

i 2J0 And 24.0% for to ; 
1144 CM) for fte selected BC* 



, <i , f , ftnll | tt ndremo podtioos cf 0» «aan*<w« to ■»* a**** 6 ^ 1 "™ 
ant ft Jj nodi kmc* Itan wtot wttiW b* opectod cmmicj* 

5Si aid™ « • i-» * **** bae ^ e 2^In^ 

TinksJej (1989) found 1" " " " 
eM. 

^*^"S»^moIii etarly dojUMBW" ttsi utptoculir nnrtairi f*"*^' 

aetata* pw«*«« «•» F»«*»flk» <rf «W 
<hd* fi» bKkavea gramrtow w» nee**""? *° In >« 

tm M-f-ntdoo. k k liter/ *W reawaj 61 ream cot pica 

gEdOOpe oaabl proc-d ww Boer A» »penaw* ££"1 w. 



, cf BCrA^Cd 6»» wilh Ik" fecOTTM* parent fix Wh mMp&^al 
gBmSpSimiMtt (hictadi* fcjtrU pofwrnanu) will to per fcnwd a 
Older to conflnn Ad eooptasncu of eoavwiOO. 
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S J* Openshaw ^ZFbi 
Pioneer Hi-Bred IntL Inc., P.O. Box 1004, Johnston, IA 50131 
S.G. Jarboe 1 

ClMMYT, Lisboa 27. Ajwto. Fostal 6441, 06600 Mexico. D.F V Mexico 
WJ).Beavis 

Pioneer HUBred bitL inc., P.O. Box 1004, Johnston, IA 50131 

Atxcract* The frackcroti b regime proeMu** b*J been asad widely to transfer rftaplj Inherited belt* Sttto elite c*^^ 
Ct^rtic markers cu increase thidtc&tznx* of badecrtfifo*; t»y 1) trxrenrfna, flt» prebabUHy «f ohtalnin* m suk*bU 
CfiaYittion, ud 2) decreed a* floe tfniC TXdUlred ta eehfc? e at Acceptable mo vuy. Stanfefioa tnd Ed&rcsdt* Indicated 
Sa^rmg^™ cttrt tl&fi *f ZOO-tM draft oats, basing "kctfem on 40 or 80 mtrkera tet 50 BC WW^s On t 
carry Che allele 1 

The bmxJcow breeding procedure fiw been xised widely 
to ertarfer simply iDwitcd t™*b into eSte jenetypes. 
XTcvjaUy. (be Hit bdag U&t&md ii controlled by a 
jingle gene, but highly heritable Baits that are cuuplejOy 
mbed ted have also been UamflJtd incccssfbny by baefarew 
Ins; for ocampTe, uiAlarilv in nafcc (Rtate and Senta, 19Cil; 
SbtVfif. 1976). Today, btefaaowmr u bd»r **4 * «w»fer 
genes Introduced by tuck tectmicp* *c ir^nrfenrttdefl or 
mutation into appropriate fctxmpuw. 

Scvczol plant breeding tcatboota jtvc good descriptions of 
Put bacfcc*o*i pxoecduta (Mlatd, I960; Fehf, 19*7), A donor 
patent (DP) cnynffAfcakaf IwrnstiiertwerftpdiciBCunwii 
parent an eBa bee thai B lacking d* OK. The F, U 
crowed hack to die RP to produce the BC, pueradoo. In die 
BC. And sub»equtBib*jQcrott p m ti M X seteted UdMiJu- 
ifr {any tog the aenc betng rransfertcd aiebietootted totbo 
RP. Hie expectd pmporUon of DP fttom* it ridnced by half 
with each generation of betJwtting. Ignoring ctf«tt of Hot- 
t E c lo ihe lelected DP allele bring trwuftncd, tt* percentile 
recurrent parent flaKP) fenotoe creeled ia each bictaocx 
xenorndon is ealcujioni m 

where n is ibe flejnber of bicknoc». 

BaefccrowlflE of fdected pbab to the RP can be reflated 
c*cJtca^llnlfl»ttwc!nobiifa 

Ovs $p (hat tocfudoi die hdoajrmcd attatc After tix bacfc- 
ctoiAcs, ibe expected (tcaveiy h>90ft C^bla \y 

Unfit ivetndyi ddcnuioiu pfftaw cb % ary oftfae W tciwm« 
during biakooiilna emplmned the ncpecced valuer Tor 



being bWemd em rcdsce Ac number of b*ckcra« sencrmOdM beaded rron* abo^ set en ta Citc 

«OT shawi 4n Table t, and have lafgely ignored the icoadc 
vadadon for %RP that exiitt acound the expocLedineoz>« With 
d» dcyrf opmtnt Of fiwwic tnarkarj capable af ptrndrn^ good 
^ooomAcpvcnise, dhscclntbccn Iwere^c lo uVinf nd tanioge of 
dui voHiiloa m ntcrcatc die tffcicnGy of bfiokCfO$Bct£. " 

5 electron (be RP ttatker alleles can Inczeasa fuady the 
ttffecutenett ofbtfkctou fcosrams by iDc^gflicbrefekrto • 
1) icleCibockficott etot» U»t have a higher proportion of RP 
Ctnoma and 2) select baekertuff ln<fiv«utU dm fcra betUf 
CDfivenxOnt oeva mapped doner eDete being craHSfmedfhCM 
actcctfctlcallnktficdrag). Expressed In practical lerms.toic^ 
xenedc markers to iota badeera»ttp can 1) Inert*** the 
probsbiiky of obtaJolne a suiablA confeiatoo, and 2) decrease 
the 6tT*e required 03 achieve on necepUblO teeo«ery» 

Issoct Co coasidcf when planoJat Q marfcer-axxaied hack- 
cron prtfifwn Include I) the dine advahtaa* <* using tnarleers 
to is£ttb«ekcro asJot. 2) (he nombcr oCmaiten needed, and 9) 
the number of f enocypes so evaluate. In this tenon, we vie 
1«nttt from previous tiitrtiore. computer iVmolaoe*. ■ 
pMci! studies to provide seme guidelines, 
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Wti L &p$<1*d ****** if r*c*rrtQtporiru fltf) $t*om* 4ming 



F, 
BC, 
BC 4 

s 

BC, 



3O0000 
TiOOOO 
S7J0OO 
9X7500 

«e\4«S 

W.6QP* 



APPEHDIX 2 



PA(2 3W32 • RCVD AT 3/212006 5:21 :22 [Eastern Standard Time] ' SVR:USPT0-EFXRF-1/12 * DMS:2738300 ' CSID:51 52881338 ' DURATION (mm-ss):1 fl-22 

^-ST AVAILABLE COPY 



03/02/06 THIT 17:31 FAX 515288133* 



MCKEE VOORHEES & SEASE 



©031 



' jylnterlals and methods 

* Thft maize genome was the model for (he lunnlajjon. The 
. litnuUced genome c^nuhed v a 200-cMcht9mQ90iines. Siow- 
jotion of croa$ui*;over wtt based on aPo&On distribution with 
I mean of 2.0 (X ^ 1) (Rwon, 1959), »ttfrf* OA average, 
IBflirawd one cfOsa over for every 1 00-cM lea; tit The simula- 
don< repotted here torumc do Interference. Codernmsnk o> 
' n t(Je TOtffcftfi were evenly dinnbwted in to* teoome and *it« 
of din donor gene wefo randomly tail gricd to gCfioma locations. 
Simulations were conducted w]th OiefolTawlns parameters; 

Number of progeny: 100 or 300. 

Backcros* generations: BC,, "HC^. and BC^ 

Number of inarjtcre: 20,40, 80i Of 100. 

Number teJecied to form the nc*; BC generatlo r»i l o/ 5, 

S cl cction baud on 1) presence of the donor allele and I) 
hifh %RP3. %RP was c&Icdiied a* ihc mvctsge of the (one or 
frve) f elected individual* Values pteseaud 350 Ac mean of 50 



•JLcsuHs 

* Zn the computer simulation study. aU methods modoLsd 

• greatly fnereaand ihc spttd of recovers ft e the W genome 
compered to ifac expected recovery w)sb no rnsifces^a*jjstc4 

V selection (cocnpArc Tables 1 and 3). A* lead SO Barkers were 

'.required to recover 99% of fee RP genome in just three BC 
grnrrationt (table 2). Us* of at. Inst 80 matters and 500 

: progeny allowed recovery of 9%% HP in Juu rwo BC genera- 
tions, ftupoivc to ideetio* was diminished only Michtlv by 
sprcidlftf the effort over five selections. Using markers, the 

. number ofoackeross eenmUens needed w convert Lib/ed is 



reduced Roto about seven to three. 

By (he BC> letfirallon, there appcv* to be no prxiical 
■dvsnuge to valef 500 100 individuals, If the presence of 
die donor bait In me baeiccrtn individual* can be ascertained 
before nwrtoi are genocyptd, then only half the number of 
individuate I p dlcanal to the qftfci win need to be analysed. 

When I small nembw of markers an: used. tn*y euickly 
became noo-bfcfroaQvo; Le. t leiecuce onuses the maricr loci 
to became tilted iartbc RP type bc/bxc the rest of ibogencmc 
U(Wly conTene4CTab1c3;Hosn2tileta]^ 1992). This sinradoo 
am mas t prammefli in the larger populations, where a higher 
adoption intensity placed more selection pressure neon the 
marker loci Accordingly, it is of Entcmt to conskfer how 
closely the estlmteog of %KP OMed oa marker! reflceij dte 
actual bcqopx compost don. Hie combination of estbeauen of 
%RF based on fewer marken and subsequent s election tends to 
Ues the estimate* upward (cotnparc Tables 2 nnc 3), 

The rtritts torn the aTmuIarfe n compare well with real field 
data. In a typical exeronle, 50BC, pla hucartylnff fro a^eebamg 
rrapjferred were iceerypcd u 13 ooryraorphlcKfU led (note 
that till I eeinooonds to a population size of 100 Unltketed 
phmts in Table* 2 and l\ the five bast BC. recoveries had 
urinated WtP valsns of 85.9*, nZ.7%, Sli^ 81.4%, and 
81.2%. After eva7uiiin» 10 BC^ plants rram each selected BC r 
ihc best BC, recovery had an estimated %R> or94.d*. 

P&eusalon 

The slmnlationi (Table 2; Hospital et aL, 1992) and our 
esnerleneelhdlcate thai four markers per2D0-cM cfoemoxocne 
h adeq uaic m grcwl^ Tnerea^ ^ eflectlvencss of selceiion in 
d» BC,. Hoa>evefl\ «ing only four owkea per 100 cM will 
Ctely rnalce U very dirrlcul t to raop the locdUon of the gene of 
bteresL AdequolC ■SUtanjuriuf ron of (he data it an respoxtanr 



Tabard Acrczn/ rt caw g tf j aratf f anea a r ^n>v w*e^air£rf^ a^auMu'is. 
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; pan of ■ miffcec-astU tod tasfcm it otospnauliotny, dmm^ 
fH *ssd etoiupply (feu th&tcaabc represented as alleles oiled 

" fifh known top potldoa, Estimation of ftRp* raappJnf te 
posidoa oT the loan of interest, tod pipbleal dupiay of At 
rtSuJtt (Young «nd Tsafcdcy, 19&J» mts an aisfol In uncfep- 
*afldiag nod conCmlliaj iht specific backctdst experiment 
being conducted. 
Utppenrs tint, Wilis the use of piftfltiomtxkcrt f ift6 portion 

. of tho K? gcurme that |c not linked t» dm allele bin & trans- 

♦ .fared can to rtcovatd quickly and wiih confidence The 
ft covcty of KP will bo ttow** oa the dtmaoidftie cany tog dm 

Miao of Fntcxc&L A considerable anoimt of linkage drai is 
- expected o> leeompeny selection f of Ike bp allele in a back- 
•4rtsl y ro gtaii w For a locus located In Ac middle of a 200-cM 
d»oou>60mc» the Icntfk of (hi pP duomosom« aecmcnl k> 
\ «na\panylu^ sclootloo is expected to to 126, 63, and 29 (Jrfin 

* OK BC * BC., and BC, generadoo*, rtsfceeavcly (Hanson, 

• JW9;Knye!f^aftdB<tbfldilU l9^QurcJas*v*£oo*suBflo<t 
die recommendation ofHospItil ei at. (U&Z) fcipreferenetb* ' 

/gfve* co Aw selection fcf roraniblnantsproaiaultn the allele Of 
VuAtsrest, but that selection fbr wcorery of <h» RP elaewho* U 
tor genome *Jxo be Considered, brocage selection can 

# prob ably be done quite effhostlyoty ad tee by d>e breeder once 
| the daca U adequately summarized; fawevtr , Hospiial ct si 



MgEnSt ways to Incorporate tins two criteria Into a selection 
Ends* audi that each component of l&ltcttoo b assured epprn- 
nrltm «tl£bdn£- 

UjtofgcAcdcmafkcea^n pt^tiy increase chetfrecdveecss 
of bsetagsta *;, and they should be used 1* any sttftUs baefc- 
cratbx F°Plin if resources arc available- to the breeder. 

JUlefvmr* CU*d 

4ttai4 AW. Jrtd Principles or pi mi bicedift*> V/llty. New Ycm*. 
F<&n (VJl iW. Principles e'eidfiw development v.\. Theory sod 

technique MstsnUlan. New Yurie. 
Asmara /AW.EarJy gbAenOoAmuOyiii orfcn^OfteeeiezjrMS 

etaomoseitfl K&rztcnts. uonmj a toco* held hdexPeygons *fifi 

bsefasoMtoeor seWnC a*rffcs 44f4*-**7. 
Kwptet C CXc volet end P. Matimt Using maitea to 

emUerigtessJoA breeding pwBrairif'.Ocnedcs 
AWk ejt end J.C firm 1ML Mflvioy eonMidi. renntrtjim 

noHKwafl Ann. Hyfadd Com Industry GmI. IfiJi-^ 
Jfri¥e>. OX. if /I Cbnveaimu far enrftaes* fa dMite inbreds. Mairc 

Ybuns; Ha end £D, TWHty. / W Restnedpn bigmeat leeph 
HynKspelim nnps and fteconcaptotgppMefl] Beao£ypes.Tb«a. 
Cam, rn su-i oi- 
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